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A30TH0-KAJIHHH0E Y/tOBPEHHE H CnOCOB EFO nOJIYHEHHH 

OSjiaCTb TeXHHKH 

HacTOHmee H3o6peTeHHe othochtch k cocxaBaivi asoTHO-KajiHHH&ix 

yfl06peHHH, BKJIIOHaiOmHX Kap6aMHa H KaJIHHCOflep^amHH KOMnOHCHT, H 

5 cnoco6aM hx nojiyneHH^, h mo^kct 6hiTh HcnojibsosaHO b ccjibckom 

X03^iiCTBe H XHMHHeCKOH npOMbllllJieHHOCTH. 

YposeHb rexHUKH 
HsBecTHo asoTHO-KajiHHHoe yflo6peHHe b bhac CMecH (15-5- 18) Mac. 
% KapSaMHjia c n&iJieBHflHBiM xjiopnaoM Kajiiw, npoHSBOAHMoe b 
10 cooTBexcTBHH CO cnoco6oM nojiyHCHM asoTHO-KajiHfiHoro yfloSpeHHH (SU 
966087, C 05 Jl 1/02, 1982). Ochobhoh HeaocxaxoK SToro yaoSpcHHH 
saKJiiOHaeTCH b ero noBbimeHHOH rarpocKonHHHocTH. 

H3BecTH0 asoTHO-KajiHHHoe y^[o6peHHe b burq cmcch (10 ^ 50) Mac. 
% Kap6aMHfla h/hjih aMMHaHHoS cejiHTpti c xjiopHjiOM Kajiiw, 
15 ocymecTBJTi^ieMoe b cnoco6e nojiyneKHH rpanyjiMpoBaHHSix asoxHO- 
KajiHHHBix yao6peHHH (FR 1476296, C 05 1/02, 1966). Co^epxcaHHe 
asoxa B cjiynae HcnojiBSOBaHHH Kap6aMHfla cocxaBJinex (4,6 23) Mac. %. 
Ochobhoh He^ocxaxoK 3xoro yjio6peHH>i saionoHaexcH b mohom 
KOJiHHecxBe nHxaxejTBHoro BemecxBa asoxa, KpoMe xoro, rpanyjibi hmciox 
20 Heo;iHopoflHWH cocxaB no oe-BCMy. 

HasecxHO asoxHO-KajiHHHoe yfloSpenHe b BHfle cmcch 
HCKOHflHUHOHHSTX KOMnoHCHxoB: (35 90) Mac.% Kap6aMHj[a c xnopHAOM 
Kannsi. B KanecxBC Kap6aMHfla HcnojiBsyexcH, b nacxHOCXH, 
nopomKoo6pa3HbiH nojiynpo/iyKX, oGpasyiomHHCH npH npOHSsoflcxBC 
25 Kap6aMHjD[a nocjie ox;iejieHHH KpHcxajiJiHsaxa ox MaxoHHoro pacxBopa, a b 
KanecxBe xJiopHfla KajiHH npHMCHHexcH liHKJioHHan nbiJib co cxa^HH cyuiKH 
H o6ecnbiJiHBaHHH 4)JioxauHOHHoro xjiopH^ia KajiHH (RU 2100326, C 05 
l/OO, 1997). Ochobhoh Hej[iocxaxoK ^aHHoro yflo6peHHH cocxohx b ero 
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noHH^eHHOM KanecTBe H3-3a HajiHHua He^ejiaxejibHMX ajih cejibCKoro 

XOSHHCTSa npHMeCefi, HMeiOmHXCH B HeKOHflHltHOHHWX KOMnoHeHTax, a 

HMeHHO NaCI, MgCb, MgBra h ap. 

BropoH Hej^ocxaroK saKJiJEOHaexcfl b tom, hto CTaam^ 
5 rpaHyjinpoBaHHH b cnoco6e noJiyneHH^ aaHHoro yflo6peHHH He hbjihctch 
xexHOJioraHecKH npneMJieMOH, xaK KaK pacnjian y;^o6peHHH BBiJiHsaiox Ha 
MexanjiHHecKyK) nosepxHOCXb, rjsfi pacnnaB sacxbiBaex b bhac xohkoh 
njiHXKH, Koxopyio saxcM spyHHyro HSMCJibHaiox ro rpanyji. IIpH 3tom 
nojiynaexcH 6oJii>moe kojihhccxbo HeKOHflHUHOHHoro npo;iyKxa. 

10 HaH6ojTee 6jih3khm no cocxasy h CBoScxsaM k nacxo^mcMy 

H3o6pexeHHio HBJinexca a30XHO-KajiHHHoe yfloGpeHHe, BKJiKJHaiomee 
Kap6aMHA H KajiHH-coflep}Kaiu;HH KOMnoHeHX b bh^c xjiopHfl;a KajiHH. 
KoMnoHenxBi b3otbi b 3xom yao6peHHH b cjie>D(yiomeM cooxHomeHHH b 
Mac. %: (NH2)2CO b nepecnexe na N (41,4 45,2) h KCl b nepecnexe na 

15 K2O (1 ^ 5,94) (RU 2154621, C 05 ^ 1/00, 2000). 

Cnoco6 nojiyneHHii jjaHHoro yaoSpeHH^ BKJiioHaex rpaHyjiHpoBaHHe 
nojiyHeHHOH cmcch Kap6aMHAa h xJiopHfla KajiH^ b rpaHyjwaHOHHofi 
6auiHe, npH 3Xom nojiynaioxcH rpanyjibi c He^ocxaxoHHOH npoHHocxEfo, 
nopHAKa 600 r/rpanyjiy. 

20 ^yrHM HeAocxaxKOM HSBecxHoro yAo6peHHH HBJiHexcH xo, hxo oho 

BKJiK>4aex KajiHHCOAepM<amHii KOMnoHenx xojibKO b BHfle xjiopwAa KajiM. 
KpoMe xoro, AaHHbifl npoayKx HMcex Majioe coAepacaHHe KajiHH, He 
no3BOJi^K>mee 34)(l)eKXHBHO npHMeHHXb ero ajih yAo6peHH«, nanpHMep, 
xa6a4Hbix h nanbMOBbix Kyjibxyp. 

25 PaCKpblTHC H306peTeHHJ! 

OcHOBHaii xexHHHecKaH sa^ana, na peuieHHe Koxopofi HanpaBJieHO 
Hacxojimee H3o6pexeHHe, cocxohx b noBbiuieHHH (|)H3HK0-MexaHHHecKHX h 
arpoxHMHHecKHx CBOHCXB asoxHO-KajiHHHoro yaoSpeHHH H pacuiHpeHHH 
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flHanaaoHa centcKOXos^HcxBeHHBix Kyjisxyp sji^ ero 3$$eKTHBHoro 
npHMeHeHHH, a xaKMce b cosAaHHH cnoco6a noJiyneHM ^laHHoro asoxHo- 
KajiHHHoro yfloSpeHHH. 

/],aHHa« aaaana peiuaexcH xeM, hxo b aaoxHo-KajiHHHOM yflpSpeHHH, 

5 BKJiiOHaiomeM Kap6aMHfl h KajiHHCOflep^KamHH KOMnoHCHX, 
KajiHHCOflep)KamHH KOMnoHeHT npeflcxaBnjiex co6oh cmccb cyjiB^^axa 
KajiHH H xJiopHfla KajiHH npH cjie^iyiomeM cooxHomeHHH KOMnoHCHXOB b 
Mac. %: (NH2)2CO b nepecnexe Ha N (12 ^ 43), cmccb K2SO4 h KCl b 
nepecnexe Ha K2O (3 4- 40). 

10 KpoMe xoro, coAep^KaHHe xjiopHfla KanHH b CMecH Bi>i6paHO b 

HHxepBajie Mac. %: (0, 1 -r- 99,9). 

KpoMe xoro, B cnoco6e nojiyneHHJi asoxHO-KajiHHHoro yflo6peHHH, 
BKJHonaiomeM CMemeHHC Kap6aMHAa h KajiHHCOAep^Kamero KOMnoneHxa, 
coAep^Kamero xjiopHfl Kajin^i, h rpanyjiHpoBaHPie noJiyneHHOH nynbUBi, hxo 

15 KajiHMCOAepKamHM KOMnoHCHX AononHHxenbHO coaeip^HX cyjiB4)ax xaJiH^, 
npH cMemeHHH Kap6aMHfl 6epyx b bhac pacxBopa, a KajiHHCOAepxcamHH 
KOMnoJiHCHX 6epyx b KOJiHHecxBe (5 ■^ 67) Mac. %, npH 3X0M rpaHyji^umo 
nojiyneHHofi nyjisnbi npoBO^OT b 6apa6aHHOM ipaHyjiOTope npH 
xeMnepaxype (100 140)°C, a cKopocxL nafleHHH xeMnepaxypbi 

20 rpanyjiHpyeMoro npoAyKxa no AJiHHe 6apa6aHa noAflep)KHBaK)x b 
HHxepBajie (1,9 3,8)^C/m ajihhbi 6apa6aHa. 

OcHOBHbie oxJTHHHxejiBHbie npHsnaKH asoxHO-KajiHHHoro yAo6peHH^ 
no HacxoameMy H3o6pexeHHK) saioiKDHaioxcH b xom, hxo 
KajiHHCOAep>i<amHH KOMnoHCHT npeflCTaBnen a BH^e cmcch cyjib4)axa h 

25 xJiopHAa KajiH^ npH cjieAyromeM cooxHonieHHH KOMnonenxoB b Mac. %: 
(NH2)2CO B nepecnexe Ha N (12 -5- 43), CMecb K2SO4 h KCl b nepecnexe Ha 
K2O(3-5-40). 
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^OnOJIHHTCJISHSIH OTJIHHHXejIBHBIH HpHSHaK B COOTBeXCTBHH C 

HacTOHiJUHM H3o6peTeHHeM saxjiioHaeTCH b tom, hto coflep>KaHHe xJiopH^a 
Kajiiw B cMecH BBi6paHO B HHxepBajie b Mac. % (0,1 99,9). 

OcHOBHBie oTJiHHHxejiBHBie npHSHaKH cnoco6a nojiyneHiwi aaoTHO- 
5 KajiHSHoro yAo6peHH« b cooxBexcTBHH c HacxoamHM H3o6pexeHHeM 
saKJiiOHaioxcH b xom, hxo npn CMeuieHHH Kap6aMHA 6epyx b BH^e 
pacxBopa, a KajiHHCoflepHcaiimH KOMnoHCHX b bhac cmcch cyjiB4)axa h 
xjiopHfla KajiHH 6epyx b KOJiHHecxBe (5 -^ 67) Mac. %, npK 3xom 
rpaHyMUHK> nonyneHHOH nyjibnw npoBOAHX b 6apa6aHHOM rpaHyjiHXope 

10 npH xeMnepaxype (100 -e- 140)^C, a CKOpocxB naAeHH^ xeMnepaxypBi 
rpaHyjiHpyeMoro npoAyKxa no ajihhc 6apa6aHa npHHHMaiox b HRxepsajie 
(1,9-5- 3,8)*^C/m ajihhbi 6apa6aHa. 

Hacxoamee H3o6pexeHHe cooxsexcxByex ycjioBHio 
naxeHxocnoco6HOCXH - HOBH3Ha, nocKOJibKy b ypoBHe xcxkhkh He 

15 coixep>KHXCH xexHHHecKoro pemeHHH, cymecxBeHHBie npHsnaKH Koxoporo 
nojiHocxBK) coBnaaaiox co bccmh npH3HaKaMH, HMeiomHMHCH b 
HesaBHCHMOM nyHKxe (|)opMyjibi H3o6pexeHHH, B yposne xcxhhkh He 
yAajiocB HaHXH CBCAeHHH o6 yAoSpeHHH, cocxoameM h3 Kap6aMHAa h 
cMecH cyjii>(]^axa h xjiopwAa KajiHH, h cnoco6e ero nojiyneHHi!. HacxoHiuee 

20 H3o6pexeHHe cooxBexcxByex xaK^e ycjiOBHio naxeHTocnocoGHOcxH - 
H3o6pexaxejiBCKHH ypoBeHb, nocKOJibKy b ypoBHC xcxhhkh hc BbiHBJiCHbi 
xexHHHecKHe pemeHHH, oxjiHHHxejibHbie npH3HaKH Koxopbix HanpaBJienbi 
Ha pemeHHe xexHHHecKoii 3aAaMH, AocxHraeMoft nacxo^tmHM 
H3o6pexeHHeM. 

25 CymHocxb H3o5pexeHHH no^cHHexc^ HHXcenpHBeAeHHbiMH 

npHMcpaMH. 

ripHMCp 1. 

B COOXBCXCXBHH C HaCXOHiUHM H306pexeHHeM, B CMCCHXeJIb noAaKDx 
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KapGaMHZi B BHAe 90%-Horo pacTBopa Kap6aMH;ia b KOJiHHecTBe 26539T/Hac 
M KajiHficoAep>KaiUHH KOMnoHCHT, npeflcxaBJiiiiomHfi co6oh CMecb 
cyjii>(|)aTa h xjiopHfla KajiH^ b KOJiHHecTae 1,25T/Hac, hto cocTaBJiHex 5 Mac. 
. % OT o6mero oS-BeMa KOMnoHenxoB b cMecurejie. TeMnepaxypa 

5 KajiHficoflep^aunero KOMnoHCHTa cocxaBJiaex (60 lOfC. CoAep>KaHKe 
xjiopHfla KajiHH B CMecH KanHHCOAep^amHx KOMnoHCHXOB cocxaBHiiex 99,9 
Mac. %. ^ajiee nyjisny HanpaBJi^iox Ha rpanyjiMpOBaHHe b 6apa6aHHbra 
rpanyjiaxop, KOxopBift HMeex ^HaMexp 4,5m h AJiHHy 16m- Hacxoxa 
BpameHHH 6apa6aHHoro ipaHyjiHxopa 4,2 o6/mhh. TcMnepaxypa b sohc 

10 ipanyjiHiiHH cocxaBJinex 135°C. rpaHyjiHpOBaHHBift npo^yKX Ha BBixo^e H3 
6apa6aHa HMeex xcMnepaxypy (70 ^ 75)^C h coAep^KHx N - 43,0 Mac. %, 
K2O - 3,0 Mjac: %, H2O - 0,2 Mac. %. CoAep^aHHe Gnypexa cocxasjinex 0,7 
Mac. %. ToxoBBiH npoj^yKX Ha bbixoac hs 6apa6aHHoro rpanyjiOTopa HMeex 
cjieflyiomHH rpaHyjioMexpHHecKHH cocxaB: ^paKUHH 1-^4 mm He Menee 90 

15 %, 4)paKJ4HH Mcnee 1 mm cocxaBJi^ex ao 3 %, ^paKUKi 6oJiee 6 mm 
oxcyxcxByex. IIpoHHOcxb rpanyji cocxaBJinex 1200 r/rpanyjiy. CpeAH^H 
npoHSBOAHxejiBHOcxb no roxoBOMy npoAyKxy cocxaBJi^ex 25 x/nac. 
CKopocxB naAeHM[ xeMnepaxypBi ipaHyjiHpycMoro npoAyKxa no ajihhc 
6apa6aHa cocxaBnnex 3,8^C na 1m a^hhbi 6apa6aHa. 

20 ripHMep 2. 

npouecc BeAyT xaK>Ke KaK onHcano b npHMepe 1, ho co cjicAywmHMH 

OXJIHHHHMH. 

B CMecHxejiB noAaiox pacxsop 90%-Horo Kap6aMHAa b KOJiHHecxBe 
9,17 x/nac h KajiHHCOAep>KamHH KOMnonenx, npeACxaBJWiomHH co6oh 
25 cMecb cyjiB^^axa h xjiopHAa KajiHH b KOJiHHecxBe 16,75 x/nac, hxo 
cocxaBjmex 67 % Mac. ox oSmero oGteMa KOMnonenxoB b cMecHxejie. 
CoAep^aHwe cyjiB(i)axa KajiHH b CMecH KajiHficoAep^Kamux KOMnonenxos 
cocxaBJi>iex 99,9 Mac.%, TcMnepaxypa b sohc rpanyjiKUHH cocxaBHJia 
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10l"C. rpanyjiMpoBaHHUH npoj^yKT Ha B&ixofle h3 6apa6aHa cojtep^HT N - 
15,18 Mac. %, K2O " 33,5 Mac. %. CKopocxB naflCHH^ xeMnepaxypbi 
rpaHyjiHpyeMoro npoiiyKxa no juiHue 6apa6aHa npH noJiyneHHH yflo6peHH^ 
aaHHoro cocxaea npHHHMaiox 1,9^C na 1m ^inHHBi 6apa6aHa. 
5 npHMep 3. 

npouecc Beayx xaioKe, KaK onHcano b npHMepe 1, ho co 

CJieAyiOmHMH OXJIHHKHMH. 

B cMecHxejiB noflarox pacxBop 90%-Horo Kap6aMima b KOJiHHecxBe 
13,9 x/nac h KajiHHCOAepHcamHfi KOMnoHCHx, npe^icxasjwiomHH coSoh 

10 . CMecB cyjiB(^axa h xjiopH^ia KauHH, b KOJiH^ecxBe 12,5 x/nac, hxo cocxasn^iex 
50 Mac. % ox o6mero o6BeMa KOMnonenxoB b cMecHxejie, CoAep>KaHHe 
cyjii>4)axa h xJiopnAa KajiHH a CMecH cocxaBJi^ex no 50 Mac. %. 
TeMnepaxypy b soHe rpaHyjiHUHH 6epeM 105^C. FpaHyjiMpOBaHHtifi 
npoziyKX Ha Bfcixo^ie coAep^HX N - 23Mac. %, K2O - 27,5 Mac. %. 

15 npOHHOcxb rpanyji cocxasjiHex 1190 r/rpanyjiy. CoAep^caHHe 6Hypexa - 
0,69 Mac. %, CKOpocxB na^eHH^ xeMnepaxypBi npH nojiynenHH yAo6peHHii 
flaHHoro cocxaBa npHHHMaiox 2,2^C na 1m ajikhbi 6apa5aHa. 
npHMep 4. 

npouecc Be^yT xaK^e, KaK onncano b ripHMepe 1, ho co 

20 CJieayiOmHMH OXJIHHHHMH. 

B CMecHxejiB no/iafox pacxBop 90%-Horo KapGaMH^a b KOJiHHecxBe 
8,33 x/nac h KajiHHCOflep^amHH KOMnoHCHX, npeACxaBJiaiomHH co6oh 
CMecb cyjib(J)axa h xjiopM^a KajiHH, a KOJiH^ecxBe 17,5 x/nac, hxo cocxaBHJio 
70 Mac. % ox o6mero oG-beMa KOMnoHenxoB b CMecHxejie. Coflep^aHHe 
25 xjiopHAa KajiHH b cmcch KajiHflcoflepMcamHX KOMnoHenxoB cocxaan^ex 99,9 
Mac. %. TcMnepaiypy b sohc rpaHyjwunH 6epeM 138^C. 
rpaHyjiHpoBaHHMM npoAyKX Ha Bbixo^e coAep^KHX N - 13,8 Mac. %, K2O - 
41,99 Mac. %. ripoHHOCxb rpaHyji cocxaBJiaex 1220 r/rpanyjiy. Coflep^KaHHc. 
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6HypeTa - 0,91 Mac. %. CKOpocTS nafleHKH TeMnepaxypbi rpaHynnpyeMoro 
nponyKxa npa nojiyneHMM yAoGpeHH^ AaHHoro cocxaBa 6epyT 4,1^C Ha 1m 
fljiHHBi 6apa6aHa. 
IlpHMep 5. 

5 Ilpoiiecc BCflyr xaK^ce, KaK onucaHo a npHMcpe 1, ho co 

CJl^flyfOmHMH 0XJ1HHH5IMH. 

B CMecb noAaioT pacxsop 90%-Horo Kap6aMHfla b KOUHHecxae 26,6 
x/qac H KaJiHHCOAep^KamHH KOMHOHeHX, npeflcxaBJMiomHH C06OH CMeCB 
cyjiB(^axa h xJiopHja KajiHH, b KOJiHnecxBe 1,1 /nac, hxo cocxaBHJio 4,4 Mac. 

10 % ox o6mero oG'LeMa KOMnonenxoB b CMecHxejie. Co;^epkaHHe cyjiB4)axa h 
xjiopHAa KajiHH B cMecH KajiHHCoflepMcamHX KOMnoHCHXOB cocxaBJwex no 
50 Mac. %. TeMnepaxypy b sone rpanyjiKUHH 6epeM 99^C- 
rpaHyjiHpoBaHHbiH npo^yKx Ha Bsixo^e coflep>KHX N - 43 Mac. %, K2O - 
2,42 Mac. %, H2O - 0,65 Mac llpoHHOcxB rpanyji cocxasjwex 880 

15 r/rpaHyjiy. Coflep>KaHHe Gnypexa - 0,9Mac.%. CKopocxB naj^eHHK 
xcMnepaxypbi rpanyjiMpyeMoro npoayKxa npn nojiyneHHH y^io6peHH>! 
j^aHHoro cocxaBa 5epyx 1,81^C Ha 1 m ajihhbi 6apa6aHa. 
npHMep 6- 

npouecc BCAyx xaKxce, KaK onHcaHo b npHMepe 1, ho co 

20 cjieji^yroiUHMH oxjihhhhmm. 

B cMecHxejiB noflaiox pacxsop 90%-Horo Kap6aMHAa b kojimhccxbc 
26,4 x/nac h KanHiico/iep)KamHH KOMnonenx, npeflcxaBJi^iomHH co6oh 
CMecB cyjTB(i)axa h xjiopHZia KajiH^, b KOJiHHecxBe 1 ,25 x/nac, hxo cocxaBHJio 
5Mac.% ox o6mero o6BeMa KOMnonenxoB b CMecHxejie. CoAep^KaHHe 

25 cyjiB4)axa h xJiopH;ia KajiHH b cmcch KaJiHMC0>5ep>KamHX KOMnoHCHXOB 
cocxaBJinex no 50 Mac, %. TeMnepaxypa b 30He rpanynKUKH SepcM 98^C.. 
rpanyjiHpoBaHHBiH npoflyKX na BBixo^e co^iep^KHX N - 43,7 Mac. %, K2O - 
2,75 Mac. %, H2O - 0,7 Mac.%. npoHHOcxB rpanyji cocxaBJiiiex 890 
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r/rpanyjiy. CoAep^aHHe GHypexa - 0,9 Mac. %. CKopocxB naaeHHH 
xeMnepaxypbi rpaHyjiHpyeMoro npoayKxa npw nojiyneHHH yAo6peHH5i 
ziaHHoro cocxaBa 6epyx 1,75°C Ha 1m fuinmhi 6apa6aHa. 
npHMep 7. 

5 ripouecc BCflyx xaK^e, xaK onwcaHO b npHMepe 1, ho co 

CJieAyiOmHMH OXJIHHHHMH. 

B CMecHxejis noAaiox pacxBop 90%-Horo Kap5aMHfla b KOJiHHecxBe 
9,17 x/nac h KajiHHCOflep»:amHH KOMnoneHX, npe^cxaBJMiomHH CMect 
cyjTS(J)axa h xjiopnaa Kajira b KonHnecxBe 16,75 x/nac, hxo cocxasHJio 67 

10 Mac. % ox o6mero o6teMa KOMnoHenxoB b CMecHxejie. CoflepxcaHHe 
cyjib4)axa h xjiopH^ta KanHH b CMecH KajiHHCojiep^KamHX KOMnonenxoB 
cocxaBJi^ex no 50 Mac. %, TeMnepaxypy b aone rpanyjiHiiHH 6epeM 136^C. 
rpaHyjiHpOBaHHbiH npoAyKX Ha Bbixo^e co^ep^KHX N - 15,2 Mac. %, K2O - 
36,85 Mac. %. HpoHHOcxb rpanyji cocxasji^ex 1210 r/rpaHyjiy. 

15 CoAep>KaHHe 6Hypexa - 0,7 Mac. %. CKopocxb naAeHHH xeMnepaxypti 
rpanyjiHpyeMoro npoztyKxa npn nojiyneHHH yAo6peHHa flaHHoro cocxaBa 
6epyx 3,8°C Ha 1m ;iJiHHbi SapaGana. 

Cjieflyex oxMexHXb, mxo npH BbIxo;^e 3a BepxHHH npcjofin 

KOHUeHXpaUHH CMeCH KajlHHCOAepjKamHX KOMnOneHXOB, KOXOpblH B 

20 nepecMexe na K2O cocxaBHJi 41,99 Mac. % (npHMcp 4), h noBbiuieHHOH 
xeMnepaxypbi b 30He rpanynHUHH 138^C h 6ojiee BbicoKoil CKopocxH 
najieHHH xeMnepaxypbi rpanyjinpyeMoro npoayKxa, paBHofi 4,1^C na 1m 
AJiHHbi 6apa6aHa, nojiynaexcn HCKOHflHUHOHHoe yAo6peHHe, Koxopoe HMeex 
noBbiiueHHoe co;iep>KaHHe K2O h noBbimeHHoe cojotep^aHHe 6Hypexa. 

25 ripH Bbixo^ie sa HH^HHfi npcAeji KOHitenxpauHH cmcch 

KajiHHcoflep^camHX KOMnonenxoB, Koxopbifi b nepecnexe na K2O cocxasHJi 
(2,42 2,75) Mac. %, (npHwepbi 5 w 6), 6ojiee hhskoh xeMnepaxypbi b soHe 
rpanyjiHUHH (99 98)^C h noHH>KeHHoa CKopocxH naaenHH xeMnepaxypbi 
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rpaHyjiHpyeMoro npoAyKxa (1,81 1,75)°C Ha 1m ajihrw 6apa6aHa, xaKxce 
nojiynaeTCH HeKOHAHUHOHHoe yflo6peHHe c noHH>KeHHOH npoHHOcxBio 
rpaHyji h nossimeHHsiM coflep^KaHHCM SHypexa h boabi. 

IIpOMblUIJieHHafl npHMeHHMOCTb 

HacTOHiuee HSoGpereHHe npoMbiuiJieHHO npHMCHMMO h mohcct 6sitb 
HaHJiynrnHM o6pa30M HcnojibsoBano b ccjibckom xos^HCTse h xhmhhcckoh 

npOMBllUJieHHOCTH npH npOH3BOACTBe aaOTHO-KaJIHHHblX yAo5peHHH c 
ynyHIUeHHBIMH (f)H3HKO-MexaHHHeCKHMH H arpOXHMH^eCKHMH CBOHCTBaMH. 
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OOPMYJIA H30BPETEHH5I 
L AsoTHO-KajiHHHoe yflo5peHHe, BKJiKDHaiomee Kap5aMHA h 
KajiHHCOflep^aniHH KOMnoneHT, OTJiHHaiomeecH xeivi, hto 
KanHHCo^iep^amHH KOMnoHCHX npeflcxaBJiaer co6oh cmccb cyjib(|)aTa h 
5 xJiopHjDta KajiHH npH cjie/iyiomeM cooxHomeHHH KOMnoHeHXOB b Mac. %: 
(NH2)2CO B nepecnexe Ha N (12 43), CMecs K2SO4 h KCl b nepecnexe Ha 
K2O (3 ^ 40). 

2. AsoxHO-KajiHHHoe yAo6peHHe no n.l oxjiHHaiomeeca xcm, hxo 
coflep^aHHe xjiopHAa KajiHH b cmcch BBi6paHO b HHxepBajie b Mac.%: (0,1 

10 ^ 99,9). 

3. Cnoco6 noJiyHeHHH aaoxHO-KajiHHHoro y^oGpeHHa no n.l, 
BKJiiOHaiomHH CMemeHHe Kap6aMHfla h KajiHHCOAep^camero KOMnoneHxa, 
coflepjKamero xjiopH^i KajizH, h rpanyjiMpoBaHHe nonyneHHOH nyjiBnti, 

OXHHHaiOmHHCH XCM, HXO KaJIHHCOflepHCamHH KOMnOHCHX flOnOJIHHXeJlBHO 

15 coflep>KHX cyjiB^ax KanHH, npH cMemeHHH Kap6aMH;5 6epyx b BH^e 
pacxBopa, a KajiHHCo^tep>KamHH KOMnojiHenx 6epyx b KOJiHMecxBe (5 -i- 67) 
Mac. %, npH 3XOM rpanyji^itHK) nojiyneHHofi nyjitnti npoBOflHX b 
6apa6aHHOM rpanyjinxope npH xeMnepaxype (100 140)°C, a CKOpocxt 
nafleHHH xcMnepaxypBi rpaHyjiHpyeMoro npojDcyKxa no annne 6apa6aHa 

20 noAaep>KHBaK)x b HHxepBajie ( 1 ,9 3,8)^C/m ajihhm 6apa6aHa. 



